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fcmm^ &zmm=F, its?, a*js : ?-i5j:o f »3Ris : ?-^^*&»^'ba^$ 

[»3jfc®2] -X- S-Y-«5t (5£f, X^i^Yti-eti^tL^ttLT. 

XisitfYfi^^T-^^^^lBl— fcfc*) -?£o ) Z^ff&ik&W 

(1) M-S0 3 - (CH 2 ) a~S- (CH 2 ) b-S0 3 -M; 

(2) M-SO3- (CH 2 ) a -0-CH 2 -S-CH 2 -O- (CH 2 ) 

b -so 3 -M; 

(3) M-SO3- (CH 2 ) a -S-S- (CH 2 ) b -S0 3 -M; 

(4) M-SO3- (CH 2 ) a -0-CH 2 -S-S-CH 2 -0- (CH 

2) b -so 3 -M; 

(5) M-SO3- (CH 2 ) a - S -C (=S) -S- (CH 2 ) b"SO 
3-M ; 

(6) M-SO3- (CH 2 ) a -0-CH 2 -S-C (=S) -S-CH 2 
-O- (CH 2 ) b -S0 3 -M ; 

(5£ (1) ~ (6) a, b = 3 - 8 <o^tfc-r& *9 ; mti^m^r^ii 

(7) A-S- (CH 2 ) a - S O 3 -M ; &£tf 

(8) A-S-CH 2 -0- (CH 2 ) a -S0 3 -M 

(7) tsXZf (8) a = 3 - 8 <7)»-eab 0 ; MlizkStXfiT;^ «; 
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1 1-2 om<DRmm^ttm<v7kmj%?tbz£ ^mmzti&m.mmt'k'®^ 
[ 3] - x - s - y - f#ji £ & wes?^ 01^1:0. 

1-10 0mg/LWi«t^.: h^#mh-r^If^l *7^:(i2fa*Sc<7)m 

[If *5 4 ] mfi?$3*6 o § fl^O- X - S -fit^t£ Wl"^^^^ 1 
. O^mo l/LlJlTi:§#$tL^, WPMI -3 0^-rtv^l^fE«c<7)aii?IM 

[it 7 ] 5 i fct± 6 [zmm^mz iot#f> n^ii^mo 

[f&^offiMffl&iftlW] 
[0 0 0 1 ] 

[0002] 

*'Ktzn^)\< kt v -fjL&*m^xmykz*iz>%m-7°') y vnmm. (tr* k?7 
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•&mm.itKTprt$J-C$>Z>VT'7 4 (V i a- f i 1 1 i n 

[0 0 0 3] 

fcTT-7 ^ >yj?&£ Ltlt h ^TOJ&H i f)MVHC^t 

o#J&RO*ftiijSJSl±3 //m/h rHJKT?£>&^ ^ti^fflv^ftl 0 0 ju m 
, 1 0 0j«mWj|lK5:BVH^ra»oit^tl>^ 3 0H#W! 

[0 0 0 4] 

C*UC*tLT, m»^i6o^(ii6o^^:MWaj^S^l 0-5 O^m/h r 
^£^-T>r fcfc<MVHrtl^«B^3fc*1-*fc#Kli, MVHI*] 

[0 0 0 5] 
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vtmt, MVHft<Dmmtt&mjf&&m*i3:mz-£z>fz&i<z^ -x-s-y- 
mnumzti. mmmftt lxi$^v >$mm<?) ± ■? ^m\mm^m^tzm% 

xh&, r-x-s-j m&zm-t h\t^ (mt&w^m-f&mmimmzti 

M$la6o §$[4^ r-X-S-J «;ii£W1-&ft^^£&3^&^ 

-Y<D%.&&j)mmztix r-x-s-j m&z^zit'kw^&^t^ 

W^^W), S-XZfzltS-Y<D%.ffi&mj)mznx r-X-S-J ft 
it^W T- X - S - J t & Z> z\ t tf^x. h Ktz 0 

tfz, mm^^n^<Dnmt &v^\ r-x-s-j *i££*-t-Mt^ 
vrnmutt&^ikmtitmmm*. ^rmnux^mcom^mtmm 

i><Dt^x.btifZo 
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[0 0 0 6] 
[0 0 0 7] 

[0 0 0 8] 

[mm £ #ft"t & *6 <7>¥l§:] 

jk^ m&m*. mmmi-is zv^m&^frb* zm-bmiRztiz 

#^f«« J *^-*-;p$ fc(ie7*-;^ft^ 

[0 0 0 9] 

^hb^ o mft?^ #> o § ^ti t i± , mj«?£P! i6 o # ?ff * ^- y > t »j» s & ci t * 
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[0 0 10] 

*o §^o^-y>o^#&j& f tft>tL*o w.mm®^&m<D£ikj)m£>t>titzWi& 
\zwm*m*bi %fa<r>*v> t<Dmm&fft>tiz>mm-&^xi^ «f*L<t±. m 

©tliiv^, «ft L<ti, «»i^^«^t'/>^)IHt0. 0 lmg 
/L-10rag/L, J: L< (±, 0. 0 5mg/L-5mg/L, $ t> H 

«fc 0$f £ L< J±> 0. lmg/L-lmg/Lt*J, 
[0011] 

m«¥fI#o &Jjfe\,z&\,*xfT foKZ>--&<D®M<n^X<Dm&itz^ Ztzli&lS: 
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^tz&v^-c, im^ 3 ^^- v^^^ftL-cv^-r ^^v> 0 

[0012] 

f&i, f£#o 1 tmrnrnft^ ^u^mw^^Wim^^tzmny^ y 2 , m 

>2 tz^Hg$^*°>:7°3, mnmyJ >2 tz^yy£rll#W"ii^;Mig 

$ tt £ * v y 4 , is j: trs * v > ri^^ 4 tz * v > ^it or m Kmmzn 

mmft^z m it , * v > 5-e4i:^t v ^ , * v > ?S£-si 4 -ert# $ ft 
, *^>zsismffiffi*t>^£ifcitffim7'( > 2 ^iot*o i-^i izMmztiz 

o 

[0 0 13] 

o § tf^O * V* > * v* > 5£*kmftB £ V.Mm *oiffi tz fig 

tt-r & -fi-^m^ tz t± , * y* > * asitt-r & ^ t tz j: 19 *> o # & 

4 J tz^y*>^H^$^r^>Z: ( !:^-e§^<7)T^tL(i\ ft;t<7X £r£fltf>£lg> 7j&£ 
S^lftfcli. *»«H*o§fttzB5*f$^*^tz, mfl?§f§a6o£ij£4 3 &z:*v*>£ 
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mz. mmmfr^zm-mM-t&zttfx^&o 

[0 0 14] 

mftm?>7'it. m.f&m&^ zvizttfrtemniryy 
^m^m^mmm t> o # m ^ mm zhziok mm zn&o & & , * v > £ #& 
£ $ & o k*s# & * v > n^f^lo mm& a ^ ^ ft t*#B k 

mm*v*>§£&mm%mM'f2> z ? ^mmx^ -oxi> * fz, mm&mz 

. m^o^^i tmmm^^^m.^mM.^i^zw^^fzmm.y^ >2, i^ttn 

hmnyj y 2 ^m^xmw-^^umm^^ amausw-^^ 6 k 

liZjgMZfL&o 

[0 0 15] 

j±&v^\ ^os^^iov^Tti. s»Mii^ •^itf'otyxcftffl 
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[0 0 16] 

*HWo«»fH*o#^?*twiJv»T(±, *#3!Ao# -X-S-Y- 
li-eiiWiiLt, zKHf^ ^iF.T-> li^f, fifeJtJK-T-is J: xm^R? 

JBK^fc ct mimWL^fr htth h MIR £ ti& BR^"C* »K X is =fc Y tiStaSJK 

±i£^:£ -X-S-Y- Hfc^Tfi, SlW12tM-i:l:^ 
x^i^YJ!^T*T-^«2T*ab*c:i:S:iSi*-r*o-e(±*<, X^iO 5 " 

&o Mill X^SfOJt^ctiH-S-Y-^iWaS^^T-f *«li:^**o 
[0 0 17] 

;^>^7;WJ ^JRffi-c & h & £ & ffc^-c * & o * ^ * > i tz it 
%<n r )V ?s »; #«ia(ifg^i*i n i £JL±#£1" & - £ # £ « 
HCiWIKit ^r^Hfc^t Lt(i, ^fl(:-S-CH 2 0- 

r-so 3 m am ft£-», ttz&fr^ft^ -s-r-so 3 m m 
GmtLxii, (1) - (8) <Dm&*mir&it&m*mrbti&o 

(1) M-SO3- (CH 2 ) a -S- (CH 2 ) b -S0 3 -M; 

(2) M-SO3- (CH 2 ) a -0-CH 2 -S-CH 2 -0- (CH 2 ) 
b -S0 3 -M ; 

(3) M-SO3- (CH 2 ) a-S-S- (CH 2 ) b ~ S 0 3 -M ; 
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(4) M-S0 3 - (CH 2 ) a -O-CH2 -S-S-CH 2 -O- (CH 
2) b-S0 3 -M; 

(5) M-SO3- (CH 2 ) a-S-C (=S) -S- (CH 2 ) b~SO 

3 -m; 

(6) M-SO3- (CH 2 ) a -0-CH 2 -S-C (= S) -S-CH 2 
-O- (CH 2 ) b -so 3 -M; 

±M. ^ (1) - (6) K&^X\$, a, b = 3 ~~ 8 <7> ^ \ M 

(7) X-S- (CH 2 ) a -S0 3 -M;^ct^ 

(8) X-S-CH 2 -0- (CH 2 ) a -S0 3 -M 

±M. (7) is XX/ (8) Ki3V>-C(±, a = 3 - 8 ^ ;M 

lZ7kmXltT)\/-tri)£m7t : M~?$>t) ; XtiTK*!!^ Q<DT)V*c)V 

1 ~ 6 mommmT- M-20 m^mmw.^ t m%k^mm.j- t\zx.n mm z ti 

[0 0 18] 

\wm<r) h % mm l x i> 2 mmz± * wl^ l xmm uu^ a 
mn^it^w^Rnx^^m^zit^ mim*. m?ti$, 0. 1-100 

mg/L, L< fiO. 5-1 0mg/L«-ef ffln-ii^^o $11 
#J^m^^ft^ft!)tt^^^:i:v^||*^^, 0. lmg/L^2^L< 

, t tzmmt^ft\z&&on^<ofa±.t^^m%mm&frh, ioo mg /L 

[0 0 19] 

<b t±, ±.tmn^^t^- x - s - y - ^j^^ot $ n-r^ c 
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, XSZtfYlttmaSmT-jb*), 01*. If, JiffiftiRSJ (1) M-S0 3 - (CH 
2 ) ' a -S- (CH 2 ) b-S0 3-MO«r&Kli, fliME##!»fc M- S 

0 3 - (CH 2 ) a-S~, i^rti-S- (CH 2 ) b ~ S O 3 -Mrt s £ *> 



*»ii!ie>o#fft*tc^*L4-x-s-'ffc^!»t±, ffist^rfk^-x 
frtefrffi2nx^%\<m&<vik&W'e$><?x i> &v*l, mfrMVutf rx-s~j 

mm i l o o , x k m&ir z $ ?> k # a? s n tz x$> o -c a < 
[0020] 

«5it^*fk^»o^»s»-cab* r-x-s-j ffit^i-Mk^t^Mti. 

vF^7 7^-M$ti^i|^:ii, *J»iPl *!> o§ifc* figs iSiilft^D 

-x-s-^!»3& s #— tts^w^t-ti. o-ft#»o»fiE7&* r-x-s 

-J flUSSr^rfsfk^oauspt^^L, - x - s - f t^ifflii<7)il^ 

wtJbs^cii, ^k-a-woauRo^w-^ r-x-s -j aft^ 

^cfc^O^t/OMfi, ^6o i^fma^m^k^^M^L^raj^^y^n 

5WO**IW«W»-Jtm-t-*«'*f^'e*-5CVS (Cyclic Voltam 
metry Stripping) ##f^B£ffi^T rCVSfitJ t LTfHEl" 

hz. t i> nsmx&& 0 
itz, mmmfr^zm^xn. r-x-s -j it&m±. &mj*>. 
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^rt±, r-x-s-J i^Wffl^ i ^ 

r-x-s-j ft^^fi t-x-s-hj M&mt&Vdk&zti&o 

[0 0 2 1 ] 

<)OtC-r*fcv»-5fR^c>i±, 1. 0/<mo 1/L^T> «fc 0 *fi L < (i 0 . 5 

3tsr*-t4^«»oaut^ov^T«, m^a*ff^±^o«t a fciEH kibosh 

[0 0 2 2] 

G-t&it&yoomBtzo. i5/imoi /Li^T^it^-r^, zttimt l < , «t 

»)jSF$L<«U 0. l//mo 1/L^m^ol»o^i^-X-S- 
[0 0 2 3] 

^ <b M$ iz § & |gH<7) & o -cab £ 0 

[0 0 2 4] 
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< jgffl-r -?> - 1 &x § & o 

[0 0 2 5] 

it l 7 0-2 1 0 g/~LXhZ> 0 fr^£iS<7)^m&tfi&Ti-Z>Ztl<z£ Y) , £>o 

lt1"& <h v^|i*><b> 4 0 0 g/L&Tx&zcotfmi Lv^ 0 

ffi&ffl^o^^ffi&lfiifeJgfix 20-250g/ / L-C*i9,*fiL 
Oi6 0 - 1 8 0 g/L-<?&£o £^-e&&S#:^<7>$K j-XDiMSZft 

L^i^gi L^ 0 mm&<v&x\ mmmi±2 5 o g /LmT-e&&o^ 

[0 0 2 6] 

, i&m^ *>'Mf£t LT, $i1£(± 10-2 0 0mg/L-C&l9. ftft L< (±3 0 

<7)^^# < & 0 ^ & <0 £ P^ih-T h t <DWi&fr 2 0 0mg/LJ^ 
[0 0 2 7] 
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^jtL-cti, (9) - (13) (DmT&zm-rzit&m'mf btiz&. 

(9) HO- (CH 2 -CH 2 -0) a -H (^4>> a = 5- 5 0 0«ltt 

&&) ; 

(10) HO- (CH 2 -CH (CH 3 ) -O) a -H (5^ a = 5~200 

(11) HO- (CH 2 -CH 2 -0) a - (CH 2 -CH (CH 3 ) -O) b 

- (CH 2 -CH 2 -0) C -H (sS** a&£tfc (i^i5:t:^oT, a + c = 
5 - 2 5 0 ?)^!fc-C£> i) , b=l~10 0<Oltt*J) ; 

(12) - (NH 2 CH 2 CH 2 ) n- n = 5 ~ 5 0 0X~$>2> o ) ; 
43 «t V s 

(13) CH 3 -CH 2 -C I-CH2- [0-CH 2 -CH (CH 3 ) ] a - 
NH 2 | I-CH2- [O-CH2-CH (CH 3 ) ] b -NH 2 | |-CH 2 

- [0-CH 2 -CH (CH 3 ) ] C -NH 2 | 
(5£fK a, b, cli5-2 0 0Oti-e*S) 

[0 0 2 8] 

r-mm ztiz wmm±n *± > 1 **ffifflut2 a«&± * ^ 

LtffflUU^o *»WT?ffiffl$^4#MSttSiJtt, Mx.lf0. 0 5-10 
g/L, £tiL<f£o. 1 - 5 g/Lollttfflt^: t^-elSo iiBa* 

[0 0 2 9 J 
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<DttM&£mfm<D&fc*mm-r&zt wntLxit, mm, 

bf&Z&fct LT(i> -7°'; > hg£l£» ? W <b*U -b9 < v 9frbf8LZ>Hsfcb L 
o &JRri» Ltli, v 'J n > ^i^-ri^tf £> ti£^ tub HP&SeS 

[0 0 3 0] 

x > wjit , *° 7+ v ymm, # v * ^ 1^ >«tJi&^o # >j * ^ y 4 >mm ; *° 

V>^^£0/Nn^>^#Ji| ; ASfl ; AB SWflg ; MB SttflB ; kT-^ 
7^3- ;VWJ5i ; # 'J7i"J^f-^4 *° 'JT^'J J- * x ;i/#JJg ; # 
■J * 9 T 9 'J ;H*> ^-)V%; t*<D# * 9Tf) ^iXf frfflfia I * 9 T 9 } ) fl> 

*°>; 7 s K-r 5 K»jst ; rui/- hWJig ; x-fH < k«Mb ; *°>; ^ 
yx^f ; *° »j * - - h mm ; *° } ) fr* >mm ; *° >; tr-^i 
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* y - ; *fi&5fQ# "jx^f /HtllB ; -7 9 ; # 'M 5 K«mg ; # «; * 

v * ;vw >»anis ; * ^ * >wm ; ; ^mmmmm, & 

smm^mfhti, x l < t±, ^#^y#ji&, s kwu&, 7x 
, x.t'^^mm, &£zftf*)sf< vmm~e&2> 0 zrz^ mm&mt, m&^mm 

fctOTioTd cfcv> 0 
[0 0 3 1 ] 

LT^ffloI^^-tv * v ? t Ltli, T)V<j- (Al 2O3) 
T ? ^ h (MgO - S 1O2) > 7*JVXf7^ff (2MgO - S 1O2) . ^ 
7^1^ (3A1 2 0 3 • 2Si02) ^ v^y7 (MgO) > X fcf*/P (M g 

o-Ai 2 o 3 ) , ^'j'jr (Beo) atctbt-r&mityajfr*? < 

[0 0 3 2] 
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[0 0 3 3] 

£&i:Tja:iHK5£S*L*£ £ £&&rt 5 \ 1 0 - 4 0 tt* ^ , «f*L<fi 

2 0-3 0ms, a6 o § SJS^ ? 1 0 r <£ 0 ti, o § ffi^Wtt 

[0 0 3 4] 

^wnmMmtb-oZjjmitz&^xte. eaEwat, ppr (Puis 

e Periodic Reverse) mi/t&£\ ttiftOttSOS5£Sri5£ffl"e 

&&rt 5 \ M1%, 0. l-10A/dm2 x ^tUlil-3A/dm2^^.o 
WSt^l ti*-?> t^WTii^v^t, 0. lA/dm 2 ^lil^ 

b<DWL&frh, 10A/dm2m { iiU 4 o 
[0 0 3 5] 

o 

[0 0 3 6] 
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[0 0 3 7] 

[0 0 3 8] 

1 

Igl : ^ffliiMctllL^^ 1 OLJti&U itiCMPS* 

lmg/LijfflL-C, TmZTFZtiZ Ififidi: fcfT 7 -f M»£tS:T£ 

-££?S£pgU i»4"OMP S S P S 0*«r^^aifc LT\ CVSi 
^fQP-4 0 0 0 (*|ECIttl) =Srffl^TC VS1SSrffliJ5cL/wo CVS 
ffiti, ^ff^-a-itL^ S P S, MP Sf^llf ^i^^tilt*^.^ ^ 
mM^&^Xli, SPSit:Hf Lfcffi (mg/L) -C^Lfco 
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l*fitAi!llfV-3 5 0 0A h - -fc * M) 

\<\ >±.KfrmztLtz*v*>M&%*x\ m^f/>mm^o. img/ 

XfI3 : *y'>-.<7)tfl£-& 1 B# Kff o/;i^)IflSi6o §i§£ffi^T. 1 0 01SO 

Ii 4 : ? n X -fe ^ v 3 >feK £1)74 v> yffl&tDWLWkZffv fco 
[0 0 3 9] 
JttscMl 

±IS, Xflio^, l 0 0 j0<7)tf T*-;v£^1-£fftifi»l£^o^-c, it^n 
[0 0 4 0] 

i *j £ xfitwm nzts\,*xmmztitc¥T7 4 M$.m&T : &®.j& 

CuS0 4 • 5H 2 0 200 g/L 

H 2 S 0 4 10 0 g/L 

CI" 5 Omg/L 

S P S 1 . 5mg/L 

T 3 >^#B#§t£#J 1 5 0 0mg/L 

MPS lmg/L 

V±) SPS I If* (3-^^*yD^) y^JV7-f KvV-^ 

MPS : 3 ^ii7° h - l -7°x2/*>X)i'*>m.i- V U * Af£ 

: 2 4 - 2 5 °c 
[0 0 4 1 ] 
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mW&fe 2 A/dm 2 

: 2 o °c 

B#P^ : 6 05^ 

mm&U^>^T^^ X : \£T%& 1 2 0 5 * n 6 0^n> 

[0 0 4 2] 

i o o m<D\d'r ^~ ^i^-t ^wm&u^^^^r ±$^<om^n ^tzt 

HJfcfll 1 t?iitit?l 0 01@?>lfT5&*&#K^£:ft£<m::*tU it$c#!J 1 "Cii, 
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